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Abstract

Gauging the impact of oil price variations on small, oil-exporting countries has been
heavily investigated under the umbrella of monetary policy interventions, using a stan-
dard general equilibrium framework. For some countries, the monetary policy coordinates
with fiscal policy to deliver a better response to external oil shocks in an attempt to make
the economic activity resilient to external backlash. This paper investigates the policy
mix effectiveness in a small open economy, namely Algeria, and its ability to mitigate a
negative oil price shock, using a DSGE model that maps several frictions found in single-
commodity economies as for a managed exchange rate regime, the existence of a foreign
exchange market accessible to households and a sovereign wealth fund. Simulations show
countercyclical fiscal measures (increase in government spending) coupled with monetary
interventions have no expansionary effects on output, but still necessary to maintain a
resilient economic activity especially for the non-oil sector. Under the sticky prices as-
sumption, households tend to lower their investment and consumptions levels, in addition
of using their foreign currency savings as buffer. This results in alleviating potential pres-
sures on the supply side and preventing possible inflation spikes. Findings confirm the
effectiveness of a monetary policy based on targeting export products, to better handle
the negative terms of trade shock via a slight exchange rate depreciation. However, the
fiscal dominance in the policy-mix leads to the accumulation of public debt, which might
require fiscal consolidation during protracted periods of declining oil prices.

Keywords : monetary policy, fiscal policy, exchange rate, oil prices, external shock
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1 Introduction

DSGE models are usually linked to developed economies, where their advanced micro-level
structure is featured and modeled as a block of equations (Smets and Wouters, 2003). How-
ever, applying these models to developing countries could be biased and must take into
account several stylized facts, or frictions, that alter the models’ general framework.
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Emerging countries, at the contrary, show different characteristics. For instance, public in-
vestment remains an important pillar of the fiscal policy, which must be distinguished from
public consumption (Berg et al., 2013). Monetary policy is often conducted as a hybrid mix-
ture of inflation targeting and managed exchange rate regime, thus requiring two distinctive
monetary policy instruments: interest rate and foreign exchange interventions (Benes et al.,
2015). Households are often heterogeneous in their income distribution and access to finan-
cial markets, requiring to define a portion of the population being constrained to just use the
earned wages (Mankiw, 2000).

Oil-exporting economies, on the other hand, exhibit different characteristics than emerging
ones (Algozhina, 2016), calling for a separate specification of the production sector (oil and
non-oil) and defining an accumulation fund that collects oil taxes (example of a sovereign
wealth fund). In addition to foreign exchange interventions usually adopted by the central
bank, Frankel (2011) suggested monetary authorities to adopt product price targeting (PPT),
as an alternative to consumer price index (CPI), to make the monetary policy automatically
countercyclical during periods of volatile terms of trade. Algozhina (2016) tested the effec-
tiveness of these two anchors (PPT and CPI) jointly with fiscal instruments, on the basis
of a defined welfare measure equaling the sum of three variances (input, inflation and real
exchange rate) (De Paoli, 2009) and concluded that a procyclical fiscal policy coupled with
CPI-based monetary targeting deliver the best response for the case of Kazakhstan.

The aforementioned frictions pertain to the case of Algeria, a small open, oil-exporting econ-
omy with a heavy reliance on hydrocarbon exports and a less developed financial market.
The government plays a pivotal role in the economic landscape, especially during times of
lower oil prices, where a prompt response is needed to prevent widespread negative impact
on the real sector and a deterioration of its external position. Financial constraints to foreign
currencies, because the local currency is not convertible, gave birth to a parallel market,
allowing households to exchange, with a high premium, the local currency with main foreign
currencies (IMF, 2018). Inflation rate has not reached, during last decade, high levels and
was not impacted by an exchange rate pass-through; where price tensions have a domestic
origin (fresh food products) (IMF, 2024).

The literature does not demonstrate any attempt to gauge an external oil shock, from a pol-
icy mix perspective. The interest of researchers was primarily given to assessing monetary
policy practice (Boucekkine et al., 2021), although fiscal instruments have been heavily used
to implement economic programs as well as financial planning (Chibi et al., 2019); while
public spending remained uncorrelated with fiscal revenues.

This work aims to address this issue by considering both monetary and fiscal policies as tools
to face a mild decline in international oil prices, which accounts for a negative shock affecting
the country’s terms of trade (Frankel, 2011). It extends the model built by Algozhina (2016)
and tailors its framework to match the specification of the Algerian economy, with the pur-
pose to evaluate the outcomes of such actions on key macroeconomic aggregates.

We propose to put forward the interaction of a PPT-anchored, managed exchange rate regime
with foreign exchange interventions (monetary instruments), in conjunction with a counter-
cyclical fiscal policy built upon increasing government spending. To this end, we consider



a DSGE model with sticky prices, rule-of-thumb consumers (non-ricardian) and optimizer
consumers having access to foreign exchange markets (ricardians). It also features a non-oil
sector, a single oil-producing company jointly owned by the state and foreign investors; and
the rest of the world as one entity.

Results confirm the effectiveness of the aforementioned policy-mix in making the economic
activity resilient to negative oil shocks and supporting the real sector activity; but highlights
a fiscal dominance with looming risks over the public debt. Notably, no expansionary effects
on the output are noticed, however households’ consumption and investment drop due to
non-oil labor market fluctuations, despite subdued inflation and a mild exchange rate depre-
ciation. Ricardian households use their foreign exchange savings to face uncertainties at the
beginning of the shock, before building up their assets again. The efficiency of such policy
may be constrained by prolonged lower oil prices and the viability of the external position. In
parallel, public debt carries the burden of the countercyclical policies and may require fiscal
consolidation over the medium run.

The paper outlines the related literature (Section 2). The theoretical, per-agent build-up
of the model is expanded upon in Section 3, before conducting estimation and calibration
(Section 4) and finally discuss the simulation results (Section 5).

2 Related Literature

An abundant literature deals with the study of exogeneous adverse shocks and their impact
through DSGE models, although the scope and the aims are different, depending on the
economic structure and the modeling assumptions.

Algozhina (2016) simulated three fiscal policies and two monetary regimes for the case of
Kazakhstan and founded a certain effectiveness of a procyclical fiscal stance coupled with in-
flation targeting without foreign exchange interventions. Results found the PPT rule as the
main cause of high variations in output and exchange rate. Bankowski et al. (2021) built a
pre-pandemic and post-pandemic assessments of various policy-mix instruments for the Euro
area and concluded that fiscal and monetary policies reinforce each other.

For the case of Algeria, we noticed several contributions, using DSGE frameworks, aimed
at assessing a negative oil shock and its potential impact on the domestic economy, with a
particular interest given to monetary policy actions and its instruments.

Dib (2010) cited three main transmission mechanisms during the 2008 global crisis that af-
fected the Algerian economy. Increasing costs of firms’ borrowing to finance their investments,
decline in oil prices, and the lower world interest rates were all found to pose significant risks
to Algeria, requiring expansionary monetary and government spending policies to mitigate
such impact (Dib, 2010).

Allegret and Benkhodja (2012) studied the monetary policy as a macroeconomic stabiliza-
tion policy after an oil shock and investigated the dynamic effects of four different shocks
(oil price, real exchange rate, international interest rate and foreign inflation) along the ap-
propriate monetary policy rule. A multi-sector DSGE model with nominal and real rigidities



was built and showed core inflation targeting was the best monetary rule to stabilize both
output and inflation.

Chibi et al. (2019) found, through a VAR model, an evidence of non-ricardian fiscal policy,
that dominates monetary policy. It confirms a negative correlation between fiscal balances
and government liability, that was prevailing during last two decades.

Boucekkine et al. (2021) used cointegration estimation to study the long-term stability of
money supply (1979-2019) and found monetary aggregates M1 and M2 to have a stable de-
mand, at the contrary of fiat currency which was unstable.

3 Description of the model

The proposed model (Algozhina, 2016) comprises several frictions as for incomplete asset
market, adjustment costs, collateral constraint and Calvo price setting. In the presence of
a foreign entity (rest of the world), the domestic economy is not considered as a borrower,
thus, the domestic and foreign discount factors are equal.

Two producers are considered in the model: an oil firm, owned by the government and for-
eigners, and non-oil firms owned by nationals. Non-oil firms are monopolistically competitive
and have their prices fixed a la Calvo (Calvo, 1983), and their profits given to households.
Governement’s oil share and revenues are transferred to the SWF, whose returns are assumed
to be transferred to the government budget. Foreign Direct Investments (FDI) mainly affect
the oil production and responds to international oil prices.

Households are two types: ricardian and non-ricardian. Only ricardians can borrow from
abroad and have restictions on their non-oil collateral. They also hold local government
bond, own non-oil firms, rent capital to these firms and decide about investments. Non-
ricardian households use all their revenues during each period. Labor market is assumed
competitive without workers’ unions and wage bargaining.

The CPI-Taylor rule includes lagged interest rate, the CPI inflation and the GDP (Sarno and
Taylor, 2001). The PPT-Taylor rule incorporates oil price inflation and domestic inflation,
weighted by the oil sector and non-oil GDP respectively (Sarno and Taylor, 2001). Rules
for public consumption and public investment include fiscal debt, oil revenues and oil sector
output to capture the fiscal policy position (countercyclical). Public investment is productive
in the accumulation of public capital and also considered as an additional input in the Cobb-
Douglas function for non-oil production, besides labor and physical capital.

3.1 Households

The domestic economy has a continuum of households on an interval [0,1] where a fraction p
represents non-ricardians unable to access financial markets and consume all their available
revenues during each period (non-optimizers). Ricardian households (1 — p) are prospec-
tive optimizers that hold government bonds, borrow from abroad, invest in non-oil capital,
rent capital to non-oil firms and receive profits from them. Labor market is assumed to be



competitive and revenues are equal for all households (both household types have the same
working hours).

The index S indicates a variable associated to ricardian households and N refers to non-
ricardian ones. Ricardians optimize the utility function (Schmitt-Grohe and Uribe, 2002):
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where: by = Bt is the real purchases of government bonds, RER; is the real exchange rate

t
(price of a basket of foreign goods in terms of a basket of domestic goods), b = RERt%

t
is the real borrowing from abroad expressed in terms of domestic goods, R;_1 and R} ;| are
respectively the domestic and foreign interest rates in nominal terms, T;° are real taxes col-

lected, W; real wages, RF™ is the cost of non-oil physical capital rental, m; = Pﬁ - s the

inflation and II; is the real profit of monopolistic non-oil firms.

Non-oil capital movement incorporates adjustment costs fo inflation (Berg et al., 2013)
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The collateral constraint related to foreign liabilities to a future value of capital (Faia and
Iliopulos, 2011) is expressed as:
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where @y is a real shadow value of capital (Tobin’s Q) and Q is the upper bound of the

leverage ratio. While this specification fits the case of a heavily-indebted country (Algozhina,

2016), the application will assign a lower upper bound value, given the relative funding ca-
pacity of Algeria.

Hence, households’ optimization is stated as a maximization of the utility (1) with respect
to consumption Cts , investment Its , capital K}'°, government bonds holdings b;, foreign bor-
rowing b; and hours worked Ny, subjected to the budget constraint (2), capital accumulation
equation (3) and collateral constraint (4).

The non-optimizing household has the same preferences as the optimizer but chooses only
consumption and labor under the budget constraint:

N+ 1N =wN, (5)

Each type of household (i € S,N) has a composite CES consumption preference over
domestic and foreign goods with n > 0 as an elasticity of substitution between goods:
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where 7 is a home-bias parameter and (1-v) indicated degree of openness. Minimizing a

household’s consumption expenditures gives the following CPI index:
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where pj,; is the price of domestic goods to composite consumption and RER; is the
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relative price of foreign goods to composite consumption.

Cy = uCY + (1 — p)Cy is the equation of the aggregate consumption. As for private
consumption, investment is the CES basket with the same home-bias parameter v and CPI
price index for simplicity.

3.2 Firms

As for Gali et al. (2007), we assume the existence of monopolistically competitive non-oil
firms producing differentiated intermediate goods, and a perfectly competitive non-oil firm
producing a final domestic good, whose producer has a constant returns technology:
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where X;(j) is the input amount of intermediate good j and e > 1 is the elasticity of

substitution between differentiated intermediate goods. It maximizes profit taking as given
the domestic final goods price P/* and intermediate goods prices P/*(j), so the optimal demand
allocation could be written as:

x) = () e )

Each company producing intermediary goods has the identical Cobb-Douglas production
function that incorporates private non-oil capital, labor and public capital:

Y(5) = K () Ny () K Gy (8)

where the level of technology u"° remains constant and the usage of public capital are
common to all firms.

Intermediate good producers solve their problem in two stages. First minimizing costs ac-
cording to the production function (8) gives the real marginal costs common to all non-oil
firms (real wage and rental cost of capital are assumed given) as:
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Second, intermediate non-oil producers choose the price Pth(’p to maximize their discounted
real profits:
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where Dy ¢y = BT E; (Ut+m> is a stochastic discount factor stemming from the opti-
cy

mizing household’s problem, subject to the demand constraint according to (7):
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One can explain the price stickiness (Calvo, 1983) as a fraction (1 — #) of non-oil firms
makes price adjustment at each period, at the contrary of a fraction 6 that keeps their prices
unchanged. The evolution of the domestic price index is given by:
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The first order condition of this price setting decision (10) is:
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is a frictionless price markup.

The production function of the oil firm is only dependent of capital input, so to match the
hypothesis of a capital-intensive sector and canceling any complication coming from labor
mobility between the oil and non-oil sector:

Y = (K{)™ (12)

Oil capital accumulated by FDI which responds to world oil prices ':

K? = (1 - 8§)K? + FDI; (13)
@ = pFDIFﬁf?_l + (1 - pFDI)ﬁ;O\* (14)

World oil price are assumed to follow an AR(1) process and has an exogenous shock referred
as terms of trade shock:

PP = po PP + ¢ (15)

The oil firms receives its profits II?* net of royalties levied on production quantity at a rate

To-

I = (1= p) Py (16)

The oil sector is owned by the foreigners and the government, the latter receives (%¥ which
denotes dividend share of oil profits

3.3 Fiscal Policy

Government collects lump-sum taxes T; and oil revenues OR; to transfer them to the SWF.
It issues treasury bonds to fund government purchases which include public consumption Gtc

!Hereafter, hat sign”denotes the deviation of the variables from their steady states.



and public investment GY. The government’s budget constraint is written as:
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where T; = (1 — )T + uT}¥ and p] is the price of government purchases related to the
composite consumption with its own bias parameter ~ys:

_1
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Public investment is productive, so that the law of public capital motion is given by:
Ky = (1= 0K + G (19)

Oil revenues, collected in foreign currency, consist of dividends and the share of government
in the oil sector’s profit.

T:to* _ TOPtO*Y;O + deHg* (20)
which build up the accumulation of the SWF, following:

Two fiscal instruments, public investment and public consumption, have the following laws
with their responses regarding oil production (J¢; and Y, associated to fiscal cycle:

Gl = pa1GL_, + (1 — par) W1V — varbi—i +7SLOR,] (22)
GS = paiGS | + (1 — pao)[PacYy? — Yacbi-1 + 7SS ORy) (23)

Because fiscal debt is part of the government’s budget constraint, taxes require a separate
equation that includes fiscal debt, public spending (similar to Gali et al. (2007)) and taxes
from oil revenues.

Ty = ¢obi_1 + ¢1G! + oGS — porOR; (24)

3.4 Monetary Policy
Nominal interest rate is a function of its lagged value, CPI inflation and the aggregate pro-
duction, following a Taylor rule for inflation targeting:

Ry = pRi_y + (1= p)[rme + ¢y2] (25)

For the PPT Taylor rule, PPT inflation is a weighted mean of oil prices’ inflation (in real
terms) ¢ = AP?*+ ARER; and domestic inflation 7 = 7, — 17?7ARER¢, where the weights
are simply the GDP shares of oil sector s, and non-oil sector (1 — s,) respectively.

Ry = pRo—1 + (1 — p) |nlsoml + (1 — so)mlt] + 6, Yy (26)



Interventions in the foreign exchange market are buying/selling foreign currencies by the
central bank, which accumulates reserves (Benes et al., 2015), following the exchange rate
and its depreciation rate.

f/:U\r: = pfmfa;':_l + (1= prar) [alfﬁt + aARER,| a1 < 0,05 <0 (27)
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are the real exchange reserve expressed in domestic products.

b
Three clearing conditions were introduced in the model:
The domestic non-oil goods market:

prY" =y [Co + (1 = I + 72p{ (GY + Gf) (28)
Real GDP from supply and demand sides:
YY"+ YPP RER, = Cy+ (1= )]y + p{ (GF + G) + NX, (29)
Balance of payments condition equalizing its current and financial accounts.
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3.5 The rest of the world

Three exogenous equations define the rest of the world, as a large economy:

Y=y Y e (30)
R; = ¢imi + 63V, (31)
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Overall, 27 variables, represented as log-deviations from the steady state, constitute a sys-
tem of 27 equations: inflation 7, aggregated households consumptlon Ct, hours worked Nt,
domestic interest rate Rt, net exports NX ¢, foreign reserve fxrt, foreign interest rate Rt,
I'inflation de I’ etranger 7y, la production Y;*, external debt bt, oil sector capital Kf, non-oil
sector capital K , public sector capltal K Gt, real exchange rate RERt, la fiscal debt bt,
collected taxes Tt, public consumptlon GC’t, public investment GI I, private investment It, oil
production Yt , non-oil productlon Y , aggregated production Yt, domestic prices Py, gov-
ernment purchasing prices py, sovereign wealth fund assets SWF ¢, foreign direct investments
FDI ¢+ and international oil prices ]St"*

4  Estimation et Calibration

The model was calibrated according to original methodology (Algozhina, 2016), while some
parameters where tuned to match the case of Algeria as for the oil royalty rate (7°), the
persistence parameter in world oil price (p,) and the ratios (nx,, bstary, swfy, fdiy, so, gly,



gCy) (Bank of Algeria, 2024).

We simulate, using Dynare (Adjemian et al., 2024), a policy-mix intervention to alleviate
the effect of a persistent 1% drop in international oil prices (Pstar-o), by considering a coun-
tercyclical fiscal policy coupled with a PPT-anchored managed exchange rate regime, under
sticky price hypothesis. This negative external shock could be seen as a negative terms of
trade shock (Frankel, 2011), that needs to be addressed via exchange rate depreciation.

The parameters ¢, and ¢,, respectively inflation and output response in the PPT Taylor
rule (Equation 26), are first learned using grid search strategy to minimize the loss mea-
sure expressed as the sum of three variances: inflation, output and real exchange rate (De
Paoli, 2009). Values ranging from 0 to 2, with 0.1 increments, were used to run the grid
search and yielded ¢.=1.7 and ¢, = 0.3. Table 2 reports the loss function when considering
sticky prices (#=0.9) and flexible prices (#=0.001) using the estimated Taylor parameters and
demonstrates a higher loss when flexible prices prevail. The output response (¢,) appears
not far from the standard value (0.125) found by many researchers (Algozhina, 2016; Gali,
2015).

5 Results

A simulation of a 1% drop in international oil prices, coupled with a countercyclical fiscal
policy at a managed exchange rate regime with sticky prices yields the impulse responses
displayed in Figure 1.

A drop of international oil prices instantly impacts, at lower levels, many key aggregates in
the model. However, most deviations from the steady states are mean-reverting with notice-
able exceptions for the consumption, real exchange rate and public spending. The oil sector
seems to be resilient to such impact, by maintaining its output (Yo) and investments (Ko)
almost unchanged. Noticeable IRFs (Yno, GI, GC and b and N) get stabilized after five
periods, corresponding to the duration of half of the oil shock (Pstar 0), while fiscal-related
variables show important variations then monetary ones.

Increasing government spending, consumption (GC) and investment (GI), has relatively no
expansionary effects but helps alleviating the oil price shock on the non-oil activity (Yno) and
keeps oil production (Yo) practically unchanged (partly due its capital-intensive production
function), via supporting investments in capital (slight long-run diminution of KG at 0.6%
below its steady state).

From a household perspective, a negative oil shock, even with a lower amplitude, shifts con-
sumption on a permanent level estimated to be 1.3% lower than its steady-state and slightly
modify their investment behavior (Kno) to a similar, but steadily decreasing amount (1.5%).
This could be explained by the relative importance of non-ricardian households in the sim-
ulation (©=0.5), which have no other choice than reducing their consumption regarding a
delayed drop in wages (number of hours worked N), while ricardian households use their
foreign assets (b*) to offset the impact during the first period, before building up their assets
again by taking the opportunity of lower inflation rates (PXy) and a minor depreciation
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Table 1: Calibration of the model’s parameters.

Parameter Value Definition
15} 0.978 discount factor
¥ 0.68 home-bias in consumption and investment
Y2 0.90 home-bias in government purchases
Q 0.54 the upper bound of leverage ratio
I 0.50  the fraction of rule-of-thume (non-ricardian) households
« 0.30 non-oil output elasticity to private capital
P 0.16 non-oil output elasticity to public capital
a’ 0.70 oil output elasticity to private capital
10) 1.45 wage elasticity to hours worked
o 2 the inverse of intertemporal elasticity of substitution (Cy)
o 0.025 the depreciation rate of private capital (oil and non-oil)
o9 0.020 the depreciation rate of public capital
0 0.9 price stickiness index
€ 9 elasticity of substitition for intermediate goods
K 20 investment adjustment costs parameter
Dy 2 output response in the Taylor rule
On 1.8 inflation response in the Taylor rule
ay -0.18  exchange rate response in the intervention rule
a9 -0.57  exchange rate change response in the intervention rule
T° 0.27  oil royalty rate
LB 0.05  the dividend share of oil profit accrued to the government
Yoec=7qr 0.3 the response of public consumption/investment to fiscal debt
Yar 0.54 the response of public investment to output
ele; 0.3 the response of public consumption to output
'ygg 0.2 the response of public consumption to oil revenues
vg{% 0.1 the response of public investment to oil revenues
Vb 0.4 the response of lump-sum taxes to fiscal debt
POR -0.3 the response of lump-sum taxes to oil revenues
po 1 the response of lump-sum taxes to public consumption
1 0.2 the response of lump-sum taxes to public investment
pGc 0.53 persistence in public consumption
PGI 0 persistence in public investment
1—prpr 0.8 FDI response to the world oil prices
Pswf 0.775 persistence in SWF process
P 0.65 interest rate smoothing in the Taylor rule
Pfar 0.7 persistence in the foreign exchange reserves of a central bank
Po 0.80 persistence in the world oil prices
00 0.15 standard deviation of the world oil prices
NIy 0.2 ratio of net export to output
bstar, 0.05 ratio of foreign bond to output
sw fy 0.30  ratio of SWF to output
fdiy 0.05 ratio of FDI to output
So 0.4 share of oil in total output
gl 0.35 ratio of public investment to output
gCy 0.18 ratio of public consumption to output
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Table 2: Loss function (as the sum of estimated variances) at sticky and flexible prices.

Sticky prices | Flexible prices
Loss 0.0017 0.4445
Var(m) 0.0014 0.3648
Var(Yy) 0.0002 0.0380
Var(RER;) 0.0001 0.0426

of the exchange rate (appreciation of the real exchange rate RER) due to monetary policy
interventions in a managed exchange rate regime.

Monetary policy interventions anchored on PPT, and coupled with sticky prices, prevent
soaring the domestic inflation via the exchange rate pass-through, assuming that public
investments and consumptions are met by a substantial supply capacity, to not create infla-
tionary tensions in the domestic market. Achieving price stability, in correlation with a stable
overall output, bolsters the real sector by maintaining an investment/consumption dynamic
that may not hinder intra-sectoral changes. A drop in the number of hours worked (N) may
be interpreted as difficulties, local businesses face when government limits its action. Such
negative effect on unemployment provides another explanation of the persistent drop in the
the household consumption (C) and non-oil output (Yno). Government subsidies?, as part
of government consumption (GC), could be seen as a catalyst in maintaining the purchasing
power of non-ricardian households unchanged, although simulations show they have no pos-
itive effect on households’ consumption.

This favorable domestic policy generates a sizable amount of public debt (b), which accumu-
lates to a 5% deviation units over the long run, in correlation to government investments (GI)
whose deviation reaches 7% after two periods before stabilizing below its equilibrium path.
The accumulation of public debt is explained by measures adopted toward non-oil sector,
namely the small and medium sized entreprises (SMEs), as well as subsidies to households
(IMF, 2024). Hence, supporting the economic activity during prolonged negative oil outlooks
can exacerbate the fiscal debt and may hinder further implementation of countercyclical poli-
cies if the negative oil shock is expected to prevail over the long term.

Monetary policy interventions in PPT regime, particularly the use of foreign reserves, do
not affect the build up of foreign reserves placed in a sovereign wealth fund (SWF) which
is slightly affected by the adopted policy-mix, at the contrary of a deteriorated public debt.
This development indicates a policy preference toward keeping a robust external position to
face potential sudden stops affecting the balance of payments (euro-dollar exchange rate fluc-
tuations or prolonged oil price drops), at the expenses of domestic equilibria. The exchange
rate depreciation (RER) seems to be delayed and have a narrow fluctuation range, due to the
PPT anchor targeting export commodities (here oil prices), at the contrast of CPI anchor
which responds to import prices, not to export prices (Frankel, 2011).

The existence of a foreign currency market accessible to households helps ricardian households
to face a sudden drop in oil prices by using their savings regarding the amount by which the
exchange rate is expected to depreciate in the future. Impulse response function of households

2Subventions could be either direct (social transfers) or indirect (price caps or staple food subsidies).
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foreign holdings (bstar) seems to be slightly delayed, but correlated with the real exhchange
rate (RER). This hedging strategy could be seen as a buffer against any shock that may affect
the real sector, in addition of being a proxy for domestic savings. By slightly reducing their
consumption and under a managed exchange rate regime, non-ricardian households (rule-of-
thumb consumers) deliver a consumption smoothing (Gali et al., 2007) that eases potential
pressures on the supply side (bottlenecks and inflation spikes over the short run), while ben-
efiting from the government’s subsidy policy (social safety nets), aiming at protecting the
purchasing power of lower income classes.

6 Conclusion

The study of governments’ responses to adverse oil shocks has been extensively examined
under a single perspective separating fiscal and monetary policy. The lessons learned from
the 2008 financial crisis highlighted the necessity to adopt a policy-mix that provides a com-
prehensive response to support the real sector. Despite huge revenues earned from favorable
international prices, oil producers have been facing macroeconomic imbalances following drops
in oil prices. Algeria, as an single-commodity exporter, experienced several challenges during
episodes of lower oil prices, necessitating a robust and effective response in terms of mon-
etary and fiscal policies to support the economic activity. This paper simulated a negative
oil price shock and studied its impact on main macroeconomic aggregates using a DSGE
framework. It incorporated a countercyclical fiscal policy associated to a PPT (product price
targeting) managed exchange regime with foreign exchange interventions, while a substan-
tial share of households are assumed to have access to foreign exchange markets, taken as a
proxy of domestic private savings. Findings confirm the positive impact of this policy-mix in
ensuring the sustainability of the economic activity by supporting the non-oil sector, cancel-
ing inflation spikes over the medium run and alleviating losses in the labor market. Under
the managed exchange rate regime, the central bank can limit and delay the depreciation
of the exchange rate without deteriorating its external position. Hence, canceling a poten-
tial inflation pass-through that may hit domestic inflation. However, fostering government
spending triggers a growing fiscal deficit that cannot be sustainable if oil prices are expected
to remain at lower levels over the long run. The presence of ricardian households, endowed
with access to foreign exchange market, emulates the existence of a forex market usually
linked to the underground economy and responding to fluctuations of the nominal exchange
rate. Foreign reserves detained by households are a proxy of private savings, which could
be used to support consumption in uncertain times of high inflation. Finally, simulations
underscore closer coordination between fiscal and monetary measures when facing a negative
oil shock, to be implemented over the short run. In prolonged episodes of receding oil prices,
government may be required to set up fiscal consolidation schemes to reduce the accumulated
public debt, whose effectiveness hinges on the preservation of external and internal equilibria.
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Figure 1: Impulse response functions following a 1% drop
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